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The problem 
Information about the degree granting department was 
not included in the provided marc record, but, in Ideals, 
the department name is necessary for: 
•  Depositing the dissertation into a department specific 
collection. 
•  Adding department-specific metadata to the Ideals 
metadata record. 
This direct matching scheme was sufficient to 
classify many of the dissertations, however, the text, 
being the product of OCR software, often contained 
misidentified characters. When the marker strings 
exhibited this OCR corruption they could not be 
identified via an exact match. Instead, we calculated 
the edit distance between the string being parsed 
and the phrase we were looking for to locate text 
that was very similar or identical to one of the 
phrases we were trying to locate (figure 2).  
Conclusion 
This procedure proved effective in drastically reducing the 
number of dissertations that needed to be classified by hand. 
While edit distance accounted for only a small percentage of 
these, it managed to more than halve the number of 
unclassifiable dissertations.  
  
Edit distance and other fuzzy matching techniques provide 
easy to implement solutions to improve the efficacy of many 
tasks common to repositories ranging from metadata 
extraction and cleaning to query suggestion and error 
detection.  
Reviewing the extracted strings 
When then list of extracted department names was 
reviewed by the repository manager, some of the 
extracted department names were themselves found 
to be subject to OCR corruption and weren’t suitable 
for use as metadata. 
 
We used the list of extracted strings as a set of keys 
that were then mapped to canonical department 
names as well as collection handles. 
 
When ingest packages were made for the 
dissertations the canonical department name could 
then be programmatically substituted for the extracted 
one.  
Figure 2: OCR corrupted marker strings could still be 
identified if they were less than or equal to an edit distance of 
two away from the identifier. Any addition, substitution, or 
deletion required to transform the found string into the target 
string increased the distance value by one. 
Matching corrupted marker strings 
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Context 
As described by Shreeves and Teper (2012), the 
University purchased 19,375 digitized dissertations 
dating back to 1949 from Proquest.  
 
The digitized dissertations were delivered as PDF 
files along with a set of raw MARC metadata. The 
intention was for these files to be deposited into 
Ideals, which had become the main point of access 
for new UIUC theses and dissertations.  
 
To support full text searching, the PDFs contained a 
plain text representation generated by optical 
character recognition (OCR) software.  
	  
Tools 
To extract the plain-text part of the dissertation PDFs, 
a python library called Pdfminer (Pdfminer 2014) was 
utilized. Pdfminer provides an API to extract plain text 
and other information from PDF files. 
 
Fuzzy matching was performed using Levenshtein 
distance, the simplest form of edit distance wherein 
two strings are compared for similarity using the 
minimun number of edits needed to make the strings 
identical (Navarro, 2001, p. 37). This technique is 
often used in spelling correction and search query 
suggestion routines. 
	  
Introduction 
Ingesting digital resources into repositories provides a 
number of familiar challenges to repository managers 
and developers. Among the most universal challenges 
is dealing with missing or incomplete metadata. 
Assigning this metadata by hand is often time 
consuming and tedious. 
 
This poster illustrates an automated metadata solution 
using fuzzy matching to sort and add metadata to  
items based on extracted text. This process was used 
to categorize digitized legacy dissertations for ingest 
into IDEALS, the institutional repository of the 
University of Illinois at Urbana-Champaign. 
Figure 4: Corrupted identifier strings that were extracted were 
mapped by hand to canonical departments names which 
where used at ingest as the value of the department 
metadata. 
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Figure 1: In searching for the dissertation’s granting 
department name (green) we looked for a marker 
string (yellow) and extracted text until we detected the 
terminator string (red). We couldn’t search for the 
department name itself since there was no official list 
of historical department names. 
To assign department strings to each 
dissertation we first used a python script to 
transform the supplied marc records into a flat 
CSV file. The PDF of the dissertation that 
corresponded with the row was identifiable from 
the record id, part of which formed the file 
name.  
 
We then wrote a script that processed the CSV 
row by row, adding the department name, if one 
was found in the dissertation text, to the last 
field in the CSV row (figure 3).  
Figure 3: Process for extracting department strings. 
The solution 
The granting department name, while not 
included in the metadata, was visible on the title 
page of each dissertation (figure 1).  
	  
The categorization process 
Results 
Figure 5: 87% of dissertations were classified by 
direct match (yellow), 8% were classified by fuzzy 
match (green), and 5% were not classified (red). 
The categorization process was able to extract a department 
name for ninety-five percent of the total dissertations, and the 
fuzzy matching reduced the number of unclassifiable 
dissertations by just short of sixty percent. 
Ultimately, we were able to successfully ingest 86.3 percent 
or 16,721 dissertations of the 19,375 that the University 
purchased without having to hand check department name or 
perform further research.   
 
A number of issues were found prior to ingest that prevented 
us from ingesting all of the categorized documents: 
•  Some of the dissertations had already been ingested by 
previous efforts to digitize the university’s physics 
dissertations.  
•  Some of the extracted department names, most notably 
“biology,” were representative of a range of actual 
departments and so required further research. 
